Nucleobindin-1 encodes a nesfatin-1-like peptide that stimulates insulin secretion.
Nesfatin-1 (82 amino acid) is an anorexigenic and insulinotropic peptide encoded in a secreted precursor, nucleobindin-2 (NUCB2). Nucleobindin-1 (NUCB1) is a protein with very high sequence similarity to NUCB2. We hypothesized that a nesfatin-1 like peptide (NLP) is encoded in NUCB1, and this peptide is biologically active. In silico analysis found a signal peptide cleavage site at position 25 (Arginine) and 26 (Valine) preceding the NLP region in NUCB1 sequence, and potential proprotein convertase cleavage sites at Lys-Arg (KR), forming a 77 amino acid NLP. RT-PCR studies found NUCB1 mRNA in both pancreas and MIN6 cells. NUCB1-like immunoreactivity was detected in mouse insulinoma (MIN6) cells, and pancreatic islet beta cells of mice. In order to determine the biological activity of NLP, MIN6 cells were incubated with synthetic rat NLP. NLP (10nM and 100nM) upregulated preproinsulin mRNA expression and insulin secretion at 1h post-incubation. In identical experiments using MIN6 cells, a scrambled peptide based on the NLP sequence did not elicit any effects on preproinsulin mRNA expression or insulin secretion. From this result, it is clear that an intact NLP sequence is required for its biological activity. NLP appears as another endogenous insulinotropic peptide encoded in NUCB1.